
' 

REPORT DOCUMENTAtiON PAGE 
Form Approved 
OMB No. 0704...0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for revi~ng instructions, _searching data sources, . . 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send commenfS regardong thi': burden estomate or any othar aspect of thos collectoon 
of information, including suggestions for reducing this burden to Washington Headquarters Service, Directorate for Information Operatoons and Reports, 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Olllce of Management and BudgeL 
Paperwork Reduction Project (0704-0188) Washington, DC 20503. 
PLEASE 00 NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD·MM·YYYY) 12. REPORT TYPE 3. OATES COVERED (From· To) 

4-14-2010 Master of Military Studies Research Paper September 2009 - April 2010 

4. TITLE AND SUBTITLE Sa. CONTRACT NUMBER 

A MAG for the Twenty First Century: N/A 
Lethal, Lighter, Energy Efficient, and Cheaper 

5b. GRANT NUMBER 
N/A 

5c. PROGRAM ELEMENT NUMBER 
N/A 

6. AUTHOR(S) 5d. PROJECT NUMBER 

Major Matthew A Brown, USMC N/A 

5e. TASK NUMBER 
N/A 

5f. WORK UNIT NUMBER 
N/A 

7. PERFORMING ORGANIZATION NAME(S) AND ADORESS{ES) 8. PERFORMING ORGANIZATION 
USMC Command and Staff College REPORT NUMBER 

Marine Corps University NIA 
2076 South Street 
Quantico, VA 22134-5068 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM{S) 
N/A N/A 

11. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 
N/A 

12. DISTRIBUTION AVAILABILITY STATEMENT 
Unlimited 

13. SUPPLEMENTARY NOTES 
N/A 

14. ABSTRACT 
The Marine Corps should acquire the OV-10X, a fixed wing light attack aircraft, and group that newly formed squadron 
with future Unmanned Aircraft System (UAS) squadrons and the newly armed KC-130 squadrons into a common Marine 
Aircraft Group (MAG) in order to achieve several significant goals. First, this proposal addresses the MV-22 Osprey 
escort gap and the training and personnel limitations of the UAS and KC-130 communities by establishing a primary 
career path for UAS officer aircrew and integrated aircrew training across all three squadrons. Second, it provides a 
model to supply additional U.S. Marine Corps airframes, in support of an identified U.S. Air Force and U.S. Navy strike-
fighter shortfall, while simultaneously reducing Marine aviation and logistical fuel requirements for the Marine Air Ground 
Task Force (MAGTF) in the most likely conflicts requiring a persistent forward presence. Third, the proposed 
organization facilitates the most effective combat employment of all Marine Tactical Air (TACAIR) assets and UASs, 
resulting in several positive effects across the spectrum of the Marine Air Ground Task Force (MAGTF) through the 
efficient use of assets, training, time, and money. 

The proposed twenty-first century MAG yields an Aviation Combat Element (ACE) that provides strategic, operational, 
and tactical flexibility to the MAGTF commander, while continuing to provide the Ground Combat Element (GCE) with 
increased time on station coverage and the highest level of Close Air Support {CAS) execution. Furthermore, the 
organization of the ACE helps to preserve the service life of the Joint Strike Fighter { JSF) or F-358; and allows time for 
UAS technology to continue to mature as the Marine Corps defines its aviation assets for the future beyond 2030. 



INSTRUCTIONS FOR COMPLETING SF 298 
15. SUBJECT TERMS 
KC-130J Harvest Hawk, ACE, Assault Support, CAS, Fire Cc ntrol Officer (FCO), FAC(A), Group 3 UAS, Group 4 UAS, 
JTAC, Light Attack Armed Reconnaissance Aircraft (LAAR), ~arine Air Group (MAG), MV-22 Osprey, Naval Flight 
Officer (NFO), SCAR, TACAIR, UAS 
16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. t UMBER 

ABSTRACT OFfAGES 

~~~~~~~~~-r~~~~uu 
a. REPORT lb. ABSTRACT 1 ~· THIS PAGE 
Unclass Unclass I Unclass 

19a. NAME OF RESPONSIBLE PERSON 
Marine Corps University I Command and Staff College 

19b. TELEPONE NUMBER (Include area code) 
{703} 784-3330 (Admin Office) 



INSTRUCTIONS FOR COMPLETING SF 298 

1. REPORT DATE. Full publication date, 
including day, month, if available. Must cite at 
lest the year and be Year 2000 compliant, e.g., 
30-06-1998; xx-08-1998; xx-xx-1998. 

2. REPORT TYPE. State the type of report, such 
as final, technical, interim, memorandum, 

. master's thesis, progress, quarterly, research, 
special, group study, etc. 

3. DATES COVERED. Indicate the time during 
which the work was performed and the report 
was written, e.g., Jun 1997- Jun 1998; 1-10 Jun 
1996; May- Nov 1998; Nov 1998. 

4. TITLE. Enter title and subtitle with volume 
number and part number, if applicable. On 
classified documents, enter the title classification 
in parentheses. 

Sa. CONTRACT NUMBER. Enter all contract 
numbers as they appear in the report, e.g. 
F33615-86-C-5169. 

Sb. GRANT NUMBER. Enter all grant numbers 
as they appear in the report, e.g. 
1 F665702D1257. 

Sc. PROGRAM ELEMENT NUMBER. Enter all 
program element numbers as they appear in the 
report, e.g. AFOSR-82-1234. 

Sd. PROJECT NUMBER. Enter al project 
numbers as they appear in the report, e.g. 
1 F665702D1257; ILIR. 

Se. TASK NUMBER. Enter all task numbers as 
they appear in the report, e.g. 05; RF0330201; 
T4112. 

Sf. WORK UNIT NUMBER. Enter all work unit 
numbers as they appear in the report, e.g. 001; 
AFAPL30480105. 

6. AUTHOR(S). Enter name(s) of person(s) 
responsible for writing the report, performing the 
research, or credited with the content of the 
report. The form of entry is the last name, first 
name, middle initial, and additional qualifiers 
separated by commas, e.g. Smith, Richard, Jr. 

7. PERFORMING ORGANIZATION NAME(S) 
AND ADDRESS(ES). Self-explanatory. 

8. PERFORMING ORGANIZATION REPORT 
NUMBER. Enter all unique alphanumeric report 
numbers assigned by the performing 
organization, e.g. BRL-1234; AFWL-TR-85-
4017-Voi-21-PT-2. 

9. SPONSORING/MONITORS AGENCY 
NAME(S) AND ADDRESS(ES). Enter the name 
and address of the organization(s) financially 
responsible for and monitoring the work. 

10. SPONSOR/MONITOR'S ACRONYM(S). 
Enter, if available, e.g. BRL, ARDEC, NADC. 

11. SPONSOR/MONITOR'S REPORT 
NUMBER(S). Enter report number as assigned 
by the sponsoring/ monitoring agency, if 
available, e.g. BRL-TR-829; -215. 

12. DISTRIBUTION/AVAILABILITY 
STATEMENT. Use agency-mandated 
availability statements to indicate the public 
availability or distribution limitations of the report. 
If additional limitations/restrictions or special 
markings are indicated, follow agency 
authorization procedures, e.g. RD/FRD, 
PROPIN, ITAR, etc. Include copyright 
information. 

13. SUPPLEMENTARY NOTES. Enter 
information not included elsewhere such as: 
prepared in cooperation with; translation of; 
report supersedes; old edition number, etc. 

14. ABSTRACT. A brief (approximately 200 
words) factual summary of the most significant 
information. 

1S. SUBJECT TERMS. Key words or phrases 
identifying major concepts in the report. 

16. SECURITY CLASSIFICATION. Enter 
security classification in accordance with 
security classification regulations, e.g. U, C, S, 
etc. If this form contains classified information, 
stamp classification level on the top and bottom 
of this page. 

17. LIMITATION OF ABSTRACT. This block 
must be completed to assign a distribution 
limitation to the abstract. Enter UU (Unclassified 
Unlimited) or SAR (Same as Report). An entry in 
this block is necessary if the abstract is to be 
limited. 



United States Marine Corps 
Command and Staff College 

Marine Corps University 
2076 South Street 

Marine Corps Combat Development Command 
,. Quantico, Virginia 22134-5068 

MASTER OF MILITARY STUDIES 

TITLE: 

A MAG for the Tiienty First Century: 
Lethal, Lighter, Energy Efficient, and Cheaper 

SUBMITTED IN PARTIAL FULFILLMENT 
OF THE REQUIREIVIENTS FOR THE DEGREE OF 

MASTER OF MILITARY STUDIES 

\ L ' 

AUTHOR: 

Major Matthew A. Brown, USMC 

AY 09-10 

,, ,, I •' 

Mentor an~ ~Member: Dr Paul D. Gelpi 
App~oved: 
Date: 1 !1 l'm L 1.a; 1 (/) · 

., ' 

Streusand 

J: ;, 



Executive Summary 

Title: A MAG for the Twenty First Century: Lethal, Lighter, Energy Efficient, and Cheaper 

Author: Major Matthew A. Brown, United States Marine Corps 

Thesis: The Marine Corps should acquire the OV-10X, a fixed wi:ng light attack aircraft, and 
group that newly formed squadron with future Unmanned Aircraft System (UAS) squadrons and 
the newly armed KC-130 squadrons into a common Marine Aircraft Group (MAG) in order to 
achieve several significant goals. 

First, this proposal addresses the MV-22 Osprey escort gap and the training and personnel 
limitations of the UAS and KC-130 communities by establishing a primary career path for UAS 
officer aircrew and integrated aircrew training across all three squadrons. 

Second, it provides a model to supply additional U.S. Marine Corps airframes, in support of 
an identified U.S. Air Force and U.S. Navy strike-fighter shortfall, while simultaneously 
reducing Marine aviation and logistical fuel requirements for the Marine Air Ground Task Force 
(MAGTF) in the most likely conflicts requiring a persistent forward presence. 

Third, the proposed organization facilitates the most effective combat employment of all 
Marine Tactical Air (TACAIR) assets and UASs, resulting in several positive effects across the 
spectrum of the Marine Air Ground Task Force (MAGTF) through the efficient use of assets, 
training, time, and money. 

The proposed twenty-first century MAG yields an Aviation Combat Element (ACE) that 
provides strategic, operational, and tactical flexibility to the MAGTF commander, while 
continuing to provide the Ground Combat Element (GCE) with increased time on station 
coverage and the highest level of Close Air Support (CAS) execution. Furthermore, the 
organization of the ACE helps to preserve the service life of the Joint Strike Fighter (JSF) or F-
35B; and allows time for UAS technology to continue to mature as the Marine Corps defines its 
aviation assets for the future beyond 2030. 

Discussion: Marine aviation is in a period of transformation and acquisition with continually 
emerging technology and weapon systems. The combination of the MV-22 Osprey, RQ-7B 
Shadow, CH-53K, JSF, and the armed KC-130J Harvest Hawk will bring amazing capability to 
the MAGTF. Yet, potential changes to organization, command relationships, personnel, aviation 
training, and cost have received insufficient focus. Close analysis on these necessary changes 
will influence the employment of these new capabilities and expose gaps in Marine aviation's 
ability to suppmt the MAGTF or the joint force commander. 

The employment gaps identified within this study are minor when considered individually, but 
when taken together they result in significant inefficiencies and a net loss of capability for the 
MAGTF. The current Marine aviation vision for TACAIR and UASs does address all mission 
and skills; however, it is grossly inefficient within two main areas, assault support escort and 
fixed wing persistent presence in permissive threat environments. 

·First, as the MV-22 Osprey becomes the main combat assault support transport asset in the 
Aviation Combat Element (ACE); it still lacks a true escort capability. While the UH-1 Y and 

1 



AH-lZ rotary wing aircraft provide phenomenal escort capability, they cannot fly fast enough or 
far enough for the Osprey. The JSF is a capable escort for the Osprey based on speed and 
distance, yet without aerial refueling, it lacks the time on station required for most assault 
support missions. Additionally, it lacks the ability to rapidly suppress and neutralize targets in 
the objective area the way a helicopter can with high off boresight cannons or door guns. 

Second, while the JSF is a fifth generation aircraft, in that it is a stealth fighter capable of 
supersonic flight equipped with advanced sensors, fire control, and data-link systems unavailable 
today, it has the severe limitation common to today' s legacy strike fighters. It is unable to 
provide an un-refueled persistent presence overhead an area within a permissive environment 
better than an FA-18 or AV-8B. In many mission areas, it is true that four JSFs equal the combat 
power of at least six FA-18s, 2 EA-6Bs and four AV-8Bs combined. Bowever, in many core 
missions such as Close Air Support (CAS), Armed Reconnaissance (AR), Strike Coordination 
and Armed Reconnaissance (SCAR), and Forward Air Controller (Airbome) (FAC(A)), where 
time on station is a critical capability, the JSF does very little to improve on Marine aviation's 
current capability. 

Recommendation: The proposed re-organization of the MAG and the acquisition of the OV­
lOX aircraft provide the MAGTF commander an efficient complementary mix of aircraft, ideally 
employing every airframe. UAS, OV-lOX, and KC-130 aircrew could serve as permissive 
mission environment air to ground experts and fill other limited roles in major conventional 
combat operations, while the JSF community would focus on advanced missions requiring its 
capabilities such as destruction of strategic air defenses. 
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Preface 

The genesis of my concept and significant portions of my research occurred while I was an 

instructor at the Marine Aviation center-of-excellence, Marine Aviation Weapons and Tactics 

Squadron-1 (MA WTS-1). Several significant events combined to shape the emerging concept. 

First, as an aviation fires expert and the FA-18 Forward Air Controller.Airborne (FAC(A)) 

program manager, I was directed to further UAS integration in major theater combat scenarios, 

which revealed the strengths and weaknesses of the Marine UAS community. Second, within 

MA WTS-1, I was assigned as the lead FA-18 representative for initial KC-130 Harvest Hawk, 

the new armed variant of the KC-130, tactics, techniques, and procedures development, which 

exposed the challenges the KC-130 community will face specific to training and personnel. 

Lastly, over four years at MA WTS-1, I was involved on a limited basis in JSF integration into 

the MAGTF. I am well aware of the tremendous capabilities the JSF will add to the MAGTF 

and of its limitations. Marine TACAIR will continue to accomplish all of its missions, but I am 

convinced that those missions can be accomplished more efficiently and effectively. My desired 

end state is to propose a realistic and achievable vision that maximizes and fully integrates all of 

the Marine aviation transformation programs while addressing gaps in capability. It is my belief 

that this is a proposal that can be rapidly executed without sacrificing any of Marine aviation's 

current initiatives. 

It is important to note that each aspect of this project is of sufficient magnitude to merit 

individual study; however, I have studied the proposal as a whole to uncover the combined gains 

of the entire concept for the MAGTF, and how it may be rapidly implemented. With that in 

mind, this study analyzes the creation of the Marine Fixed Wing Light Attack squadron (VMLA) 

and the re-organization of the current fixed wing MAGs. Further, it studies the possible 
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requirements towards implementation using the Department of Defense (DoD) accepted 

decision-making tool, Doctrine, Organization, Training, Materiel, Leadership and Education, 

Personnel, Facilities, and Cost (DOTMLPF-C). For clarity, the study is organized accordingly: 

aviation-training, organization and command relationships, doctrine, personnel, materiel 

acquisition, logistics instead of leadership and education, facilities, and cost. 

Dedication 

I would be thoughtless not to acknowledge the wealth of assistance I have received. Midway 

through the year, I lost my mother to cancer; I would like to thank Dr. Paul Gelpi for his 

mentorship and understanding throughout this endeavor. My gratitude and respect is also owed 

to Marine Majors Nick "Tard" Neimer and Scott "Shoe" Schoeman for their input into my 

concept and pointing out the copious challenges for implementation. Additionally, I must 

acknowledge the tremendous research support of the world's greatest research librarian, Miss 

Rachel Kingcade. Finally, I must acknowledge the support and patience of my loving wife, who 

endured much this year at the expense of my research efforts. Without all of them, this concept 

would still be on a bar napkin in the Marine Corps Air Station Yuma Officer's Club. 
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Defining the Problem 

We need to be thinking about how we accomplish the missions of the future- from strike 
to surveillance.- in the most affordable and sensible way ... For those missions that still 
require manned missions, we need to think hard about whether we have the right 
platforms. Whether, for example, low-cost, low-tech alternatives exist to do basic 
reconnaissance and close air support in an environment where we have total command of 
the skies - aircraft that our partners can also afford and use. 

-Secretary of Defense Robert M. Gates 1 

In an effort to maintain a balanced and relevant force for conventional operations against peer 

competitors, as well as persistent operations in permissive environments, the Secretary of 

Defense (SECDEF) gave the U.S. Air Force its marching orders to explore, define and acquire 

light attack aircraft capability in addition to its fifth generation advanced strike-fighters. Taking 

its cues from the SECDEF's guidance to the U.S. Air Force, the U.S. Navy initiated its own 

study of the light attack concept, known as Imminent Fury, and will conduct a combat 

deployment test of concept in 2010? Recently, 3D Marine Aircraft Wing (MAW) assigned 

officers to study the light attack concept, but the Marine Corps as an institution has yet to 

evaluate or act upon this guidance relative to its Marine Aviation transformation vision? 

A Marine Solution for a Marine Problem 

As a military organization with a significant aviation component, the U.S. Marine Corps 

should evaluate and integrate as appropriate the SECDEF's guidance to the U.S. Air Force; 

however, the result should be a uniquely Marine answer by balancing the ideal mix of aircraft, 

technology, personnel, training, and cost. Advanced technology strike fighters are not the only 

or the complete answer to twenty-first century warfare. 
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Issue 1: MV-22 Escort Capability 

The MV-22 Osprey is rapidly becoming the primary asset providing combat assault suppmt 

transport. This study has revealed a gap; the Osprey has no optimal escort. During Aero scout 

missions in Operation Iraqi Freedom (OIF) 2007, the ideal attached escort in the landing zone, 

the AH-1 Wand UH-1N helicopters, limited the MV-22s mobility over the large Al Anbar 

province because of their increased logistical requirements for fuel. 4 Although the FA-18 and 

A V -8B are capable escorts, they lack the ability to provide similar perspective to the assault 

support aircraft, and most notably, high off boresight instantaneous cannon fires of the Cobra and 

Huey variants (see Appendix C, 39.e). These limitations will not change with the Joint Strike 

Fighter (JSF) I F-35B.5 

Issue 2: Development of Offensive Air Support (OAS) Expertise within Marine Unmanned 

Aerial Vehicle Squadrons (VMU) and Marine Aerial Refueler Transport Squadron 

(VMGR) 

With the introduction of weaponized unmanned aircraft systems (UAS) and the armed KC-

130J, or Harvest Hawk, both communities will be unable to maximize the employment of their 

platforms, weapon systems, and capabilities due to current aircrew training and personnel 

limitations. 6 

Issue 3: Strike Fighter Shortfall I Joint Asset Reality 

As both the U.S. Air Force and Navy have identified significant future shortfalls in strike­

fighter inventories within the next ten to fifteen years,' the Marine Corps must realize that its JSF 

force could easily become tasked as a national asset in the same manner that the EA-6B has been 

tasked for years since the retirement of the EF-111. 7 The incorporation of a fixed wing light 
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attack aircraft into the Marine Air Ground Task Force (MAGTF) would provide fixed wing OAS 

that likely would not be taken from the operational control of the MAGTF commander. 

Issue 4: Efficient Energy Use and Aircraft Time on Station 

The 2010 Quadrenniai Defense Review requires the Department of Defense (DoD) to become 

more energy efficient where feasible while not sacrificing war fighting capability. 8 The reality 

that augmentation ofthe F-35B force by a light attack aircraft that uses approximately 15% of 

the fuel to provide the same amount of on station time in permissive environments cannot be 

ignored. A Marine Expeditionary Brigade (MEB), composed of about 15,000 troops, uses about 

500,000 gallons of fuel a day. Approximately 73 % of the fuel goes to aviation, 17 % to logistics 

and 11 % to ground combat vehicles. Of that 73 % of fuel going to aviation, about 7 5 % is for 

fixed wing aviation operations.9 The addition of a light attack aircraft not only reduces fuel 

required, but also reduces aerial refueling sorties required, further providing for the service 

lifetime extension of both KC-130Js and F-35Bs. 

Issue 5: Rising Costs of Advanced Technology 

As acquisition and operating costs of complex technology increase exponentially, it is 

incumbent upon Marine aviation to provide a force that bahtnces capability, efficiency, and 

effectiveness while maintaining an organization and culture able to remain flexible, agile and 

adaptive to future warfare. 10 The concept of light attack aircraft is not a low technology solution; 

it is a right technology solution. Forget the vision of ancient propeller aircraft that lacked 

precision munitions and Aircraft Survivability Equipment (ASE). Instead, envision a modem 

glass cockpit completely inter-operable into any data-link architecture including digitally aided 

close air support (CAS) systems, and command and control (C2) architecture with modem 
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defensive systems, thus making it as survivable or more so than the rotary wing assets and the 

MV-22 Osprey it will integrate with on the battlefield. 11 Take the rugged, austere capability of 

those venerable predecessors and add the precision, accuracy and survivability systems of the 

most modem strike fighter systems and you have today's light attack aircraft, specifically the 

AT-6B Texan, the A-29 Super Tucano, and the OV-lOX Bronco. 

Proposed Solution: 

Today's approach of loitering multi-million dollar aircraft ... is not the most effective use of 
aviation fires in this irregular fight. A Light Attack Armed Reconnaissance (LAAR) aircraft 
capability has the potential to shift air support from a reactive threat response, to a more 
proactive approach ... 

-General James N. Mattis, USMC, Comrnander,USJFCOM12 

The Marine Corps should acquire the OV -lOX, a fixed wing light attack aircraft, and group 

that newly formed squadron with future Unmanned Aircraft System (UAS) squadrons and the 

newly armed KC-130 squadrons into a common Marine Aircraft Group (MAG) in order to 

achieve several significant effects. First, this proposal addresses the MV-22 Osprey escort gap 

by recommending the acquisition of a fixed wing light attack aircraft. Second, the training and 

personnel limitations of the UAS and KC-130 communities is addressed by establishing a 

primary officer career path for UAS aircrew and integrated aircrew training across all three 

squadrons. Third, the proposal provides a model to supply additional U.S. Marine Corps 

airframes, in support of an identified U.S. Air Force and U.S. Navy strike-fighter shortfall, while 

simultaneously reducing Marine aviation and logistical fuel requirements for the Marine Air 

Ground Task Force (MAGTF) in the most likely conflicts requiring a persistent forward 

presence. Fourth, the proposed organization facilitates the most effective combat employment of 

all of Marine Tactical Air (TACAIR) assets and UASs, via an efficient use of assets, training, 

time, and money resulting in several positive effects across the MAGTF. 
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Additionally, this concept provides the MAGTF commander with an aviation combat element 

(ACE) which provides strategic flexibility through energy efficiencies, and controlled costs. 

Operational and tactical flexibility are provided through risk mitigation t? a single fixed wing 

OAS capability while providing multiple basing options. This guarantees the Ground Combat 

Element (GCE) will continue to receive the high level of expertise in OAS, specifically the Close 

Air Support (CAS) the GCE expects from the ACE. Furthermore, this concept will significantly 

aid in the extension of the service life of the JSF fleet by equipping the ACE with another fixed 

wing attack asset that can efficiently provide persistent presence through increased time on 

station. Finally, this proposed organization is envisioned to last until approximately '2030 at 

which time, modular, multi-role UAS technology should be mature enough and affordable 

enough to replace the fixed wing light attack aircraft. 

Part 1: Aviation Training 

The platform matters, but not as much as the man controlling it in an integrated environment .. .I 
can honestly say that we would have had more kills than the entire ACE here (Afghanistan) if we 
were weaponized. 

- LtCol J.W. "Chewy" Frey, Commanding Officer VMU-3 13 

The single-minded intent of aviation training under this proposal is to develop OAS 

excellence within permissive mission environments within the VMU, VMGR, and Fixed Wing 

Light Attack squadron (VMLA) squadrons. Both the VMU and the VMGR squadrons have 

similar training obstacles to overcome, and the forced integration of aircrew training across all 

three units will facilitate the development of OAS proficiency and competency. 

Historically, most UAS missions in the Marine Corps are tasked and controlled by the 

intelligence community. While providing significant intelligence to the MAGTF, the non-

doctrinal tasking has not allowed the VMU squadron a smooth transition for being tasked by an 
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Air Tasking Order cycle in support of a ground commander.14 It is likely that the RQ-7B 

Shadow UAS will cru.:ry weapons in the near future, but it is already equipped with a laser 

designator and is more than capable Terminal Guidance Operations (TGO). However, as there is 

no aviation experience pre-requisite to be UAS Mission Commanders (MCs) many have little to 

no experience with aviation fires. While the formal training model does not currently exist to 

properly develop all UAS MCs, in VMU-3, every MC now attends Forward Air Controller 

Airborne (FAC(A)) ground school and receives academics in armed reconnaissance doctrine and 

tactics. 15 These are significant improvements due in large part to the personal drive of their 

commanding officer. Meanwhile, the U.S. Air Force currently trains all MQ-9 Reaper aircrew in 

CAS execution.16 

Looking at the VMGR, the only inherent experience with aviation fires beyond battlefield 

illumination resident within the squadron is from any previously qualified Forward Air 

Controller (FAC) I Joint Terminal Attack Controller (JTAC) who is back in the squadron after a 

ground officer tour. To address this in the near term, the KC-130 community will receive an 

experience loan in the form ofTACAIR Naval Flight Officers (NFOs) and pilots. The program's 

intent is to ensure that the VMGR community has a solid foundation of aviation fires experience 

prior to the cessation of the TACAIR NFO supply.17 Furthermore, Harvest Hawk is unique in 

that while several crewmembers are required to operate the KC-130J, only two are actively 

involved in the execution of aviation fires: the pilot and the Fire Control Officer (FCO). 

Remairiirig crewmembers still have tasks that are constant to all VMGR missions such as visual 

lookout responsibilities and systems management.18 

Additionally, both the VMU and VMGR have similar requirements as far as numbers and 

quality of trained crews capable of executirig the emerging mission tasks relating to aviation 
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fires. Neither unit (VMU or VMGR) needs to have the majority of the squadron qualified and 

proficient in OAS skills. The long term sourcing of FCOs and the specific Marine Corps Tasks 

(MCTs) that Harvest Hawk will fulfill are unknown. Currently, a VMGR anticipates that it will 

only require three crews of 16 available to be qualified for OAS missions.19 Both units require 

the small cadre of trained crews to be highly skilled aircrew, able to execute without oversight 

and responsible for the development of Tactics, Techniques, and Procedures (TIP) as neither is 

inheriting a mature combat system, or will have resident expertise to rely on as current Marine 

OAS platforms AH-1 I UH-1, FA-18, AV-8B.20 In this type of environment, there is a strong 

tendency for tactical development to stagnate. In an effort to prevent the blind leading the blind 

and mitigate the tactical risk of fratricid~, these units deserve a training model that will allow 

them to succeed. 

The question of how a VMU should train towards excellence in aviation fires is not within the 

scope of this study. Looking to 2030, all UASs in the Marine Corps above Group 1 should be 

assigned to the VMU squadrons.21 Assuming the logistics UASs reside within a VMU, an 

individual UAS aircrew's career progression would be very similar to that of today's FA-18D 

Weapons Systems Officer (WSO) or EA-6B Electronic Counter-Measures Officer (ECM0).22 

At minimum, UAS operators and mission commanders must think of themselves as aviators and 

take a rigorous approach to develop pride and ownership of their Military Occupational Specialty 

(MOS) community. To foster development of the UAS community, the Marine Corps must 

establish the UAS officer aircrew as a primary MOS. UAS aircrew would be designated and 

winged NFOs upon completing an initial course of instruction similar to Aviation Pre-flight 

Indoctrination (API) and NFO primary training.23 Second tour aviation command and control 

officers (MOS 7200 field) would complete the same UAS primary MOS course and would be 
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ideal to cross train in the VMLA, thus developing the aviation command and control field as 

aviators while taking advantage of their tremendous C2 background. Once assigned to an 

operational VMU squadron, they would conduct initial UAS training and execution on logistics 

and intelligence missions. As the UAS aircrew builds proficiency and knowledge similar to any 

other aviator's Training and Readiness (T&R) model, they would eventually progress into 

missions working for ground commanders involving aviation fires. 24 Qualified UAS aircrew on 

their second VMU tour would be identified to cross train in the VMLA squadron and I or the 

VMGR squadron as FCOs with advanced qualifications and designations as Weapons and 

Tactics Instructor (WTI). This lateral movement within the MAG would serve to deepen the 

development and broaden the experience base of all aircrew. 

The intent for VMGR training under this model is to develop highly trained executors of OAS 

without burdening the VMGR squadron. The current Deputy Commandant for Aviation (DCA) 

directed that the training syllabus for Harvest Hawk aircrew would be seven sorties, requiring 

approximately 17.5 flight hours. The draft T&R for core skills anc1 mission skills phase will 

likely have 10-11 sorties, requiring approximate! y 25-2 7. 5 flight and simulator hours. Additional 

training sorties will be added to the core plus skills and mission plus sections of the T &R manual 

to develop advanced mission skills?5 While these training requirements may not seem high, they 

will have an impact on a VMGR's ability to provide assault support and effect current training 

timelines for those assault support missions?6 

Under the proposed model, qualified KC-130 pilots withJTAC experience would cross train 

in the VMLA squadron to develop·crew coordination skills, mission tactics expertise in CAS, 

FAC(A), Armed Reconnaissance (AR), and Strike Coordination and Reconnaissance (SCAR). 

Once that is achieved to a proficient level, pilots and Fire Control Officers (FCOs) would 
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complete a minimized flight syllabus in the Harvest Hawk focused on the employment of combat 

systems. Furthermore, the intent is that the VMGR would not have to develop FCOs from within 

the squadron. Highly qualified second tour VMU and VMLA NFOs would be selected to cross 

train in the Harvest Hawk platform, and train along side the KC-130 pilots selected for the 

mission. This reduces KC-130 training sortie requirements while generating the expertise for the 

KC-130 community who already have a full T &R without additional Harvest Hawk missions. 

Finally, the VMLA squadron will be responsible for tactical standardization, development, 

and will also significantly aid the growth of aviation fires knowledge within the VMU and 

VMGR communities. Initially, the VMLA will be established with highly experienced aircrew 

as the Marines sundown, or retire, the FA~18, AV-8B, and EA-6B. Over time, a small 

requirement for Category One (CAT 1) pilots and NFOs will arise with training time very similar 

to that of the U As aircrew described above. Their initial training will take a fraction of the time 

it takes to train any current strike-fighter aviator. Cross training will occur in two malU1ers. 

First, Pilots and NFOs from the VMLA will cross train in the VMU and VMGR communities to 

bring their knowledge and expertise into those units akin to Marine Aviation Weapons and 

Tactics Squadron-1 (MA WTS-1) instructors flying in squadrons during OIF I to provide extra 

highly qualified aircrew.27 Second, qualified and selected VAS aircrew and KC-130 pilots will 

cross train in the VMLA to develop their fires expertise. 

This proposal does not incur an increase in flight hours for either the VMU or VMGR. The 

addition of the VMLA reduces the F-35B's requirement to support JTAC I Joint Fires Observer 

(JFO) training and allows the F-35:8 community to focus on other core missions. Furthermore, 

significantly more integrated training will be available to the GCE, specifically for JT AC I JFO 

training, as the VMLA's primary focus is support to the GCE.28 
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Part II: Organization I Command Relationships 

Future operational environments will place a premium on agile expeditionary forces, able to act 
with unprecedented speed and versatility in austere conditions against a wide range of 
adversaries. We must be a two fisted fighter- able to destroy enemy formations with our 
sc(llable air-ground-logistics teams in major contingencies, but equally able to employ our hard 
earned irregular waifare skills honed over decades of conflict. 

- USMC Commandant, General James T Conway29 

Current Organization 
In order to appreciate the impacts of this study's proposed re-organization, past, and present 

organization and command relationships must be understood. Marine UASs (VMU) were 

initially organized under the MAG, but migrated to the Marine Air Control Group (MACG) 

based on the high C2 requirements to deconflict, rather than integrate UASs in Marine airspace.30 

This schism between the aviation and the UAS community is illustrated by the location of 

instructors at MA WTS-1 within the Command, Control, and Communication department (C3), 

rather than the T ACAIR department. 

As UAS employment concepts and technology have evolved, the ability to command and 

control UASs has improved, and the desire to integrate these capable assets with manned aircraft 

and in direct support of ground operations has grown .. As Marines move towards weaponized 
. 

UASs, they need to maximize their effectiveness as an emerging aviation fires platform, hence 

the need to return to the MAG. The VMUs currently have highly saturated training and 

readiness requirements without the additional training requirements for weapons and advanced 

mission sets, although their T &R is currently in revision to incorporate these requirements. 31 

Additional reasons to re-organize under the MAG are covered in training and doctrine, but 

include creating more of a squadron ready room culture of standardization and tactical 

development, increased standardization among aviation fires providers, and clarifying the needed 

shift to balance UASs working for both Intelligence and Operations. 
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For the VMGR, no changes are required from its current organization, basing locations, and 

command relationships; it is already established in TACAIR MAGs. However, from an 

organizational perspective, what does need to change is the mindset of the MAG with respect to 

the VMGR. No longer should a VMGR be viewed simply as an assault support asset or, more 

specifically, as an aerial refueling platform. The MAG needs to embrace its responsibility to 

provide highly qualified aircrew, initially FA-18D WSOs, to serve as FCOs. 

Proposed Organization 

What must be stressed when considering this proposed re-organization is that no additional 

units or headquarters are being created. Units that are currently in cadre status or slated to be 

established as F-35B units will become the VMLAs. VMGRs will remain as they are, and 

VMUs will simply move from the Air Control Group into the closest geographical TACAIR 

MAG. This re-organization is executable and needed. 

Once re-organized, the intent for these three squadrons in a common MAG would be to task · 

organized similar to a Marine Expeditionary Unit (MEU) composite squadron in response to the 

assigned mission. Several different deployment scenarios exist including: the tasked organized 

composite squadron could deploy under the command of the largest detachment, deploy as a 

detachment of any individual aircraft as would be done currently, deploy as an entire squadron, 

and as part of the MAG. These deployment options integrated as part of several different · 

MAGTF options such as a Marine Expeditionary Force (MEF) or a MEB that includes a forward 

basing option suitable to all aircraft; or a Special Purpose MAGTFs for theater engagement, 

which is ideal for these aviation units because of the flexibility, and relatively light footprint of 

these squadrons: 
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For the re-organization of the VMU and VMLA squadrons, no additional higher headquarters 

requirements are necessary. Initially, none of the units will need to move from their current 

horne base location. 

VMU Squadrons: 

1. Move VMU-1, MACG-38, 3D MAW into MAG-11, 3D MAW. Remain based at Marine 
Corps Air Ground Combat Center, 29 Palms, California. 

2. Move VMU-3, MACG-38, 3D MAW into MAG-12, 1 MAW. 
3. Move VMU-2 into MAG-14, 2D MAW. Remain based at Marine Corps Air Station (MCAS) 

Cherry Point, North Carolina. 
4. Acquire robust group 4 capability. 
5. Eventually co-locate VMLA I VMU I VMGR once UAS airspace issues are resolved with 

Federal Aviation Administration (FAA).32 

V:MLA Squadrons: 

1. Establish four operational squadrons and one fleet replacement training squadron of 12 light 
attack aircraft each. 

a. Establish two operational squadrons and the fleet replacement squadron in MAG-
11 at MCAS Miramar. 

i. Eventually, base at Marine Corps Air Ground Combat Center, 29 Palms, 
California. 

b. Establish two squadrons in MAG-14 at MCAS Cherry Point. 

This re-organization facilitates the cross training of aircrew within all three squadrons, while 

establishing a common higher command, and placing all fixed wing OAS assets including the F-

35B within a common MAG facilitating standardization and integration among the ACE. 

Part III: Doctrine 

Fifty percent of the current (UAS) Mission Essential Tasks (METs) are based on the application 
of fires. However, tasking and control for UAS employment has been relegated to the 
Intelligence community for combat operations. 

- LtCol J.W. "Chewy" Frey, Commanding Officer VMU-333 

The proposed organization, equipment, and training of these units centered on the VMLA 

squadron is most effective for counterinsurgency and irregular warfare operations in permissive 

threat environments. However, these units have roles in theater level conventional operations. 

13 



Each of these units would have capability within the following mission areas as part of a major 

theater war (MTW): Rotary Wing (RW) escort, FAC(A), Tactical Air Coordinator Airbome 

(TAC(A)), Multi-sensor Imagery (MSI) or Intelligence, Surveillance, Reconnaissance (ISR), 

Armed Reconnaissance (AR), and Strike Coordination Armed Reconnaissance (SCAR). 34 

Complete implementation of the concept will permit the ACE to support both the MAGTF and 

joint commander more efficiently. 

Having evaluated the applicable doctrine specific to the proposed missions of all three units, 

there are no required changes. Historically and non-doctrinally, Marine UAS assets are tasked 

and controlled by the intelligence community, but as UASs rapidly expand in capability and 

mission sets, a balance must be achieved to properly integrate UASs and maximize their 

capabilities. UASs, capable of serving both intelligence development and support to operational 

commanders, should be tasked according to their doctrine via an ATO cycle similar to how FA-

18Ds are tasked for Tactical Reconnaissance (TACRECCE) missions.35 Of note, impacts to 

doctrine were limited to joint and service specific doctrine affecting execution of the assigned 

mission. Other potential doctrinal changes are more appropriately covered previously under 

organizational and command relationships. 

The Six Functions of Marine Aviation 

Using the six functions of Marine aviation as a lens to evaluate the capability of these 

combined units indicates the combination could contribute to all six functions. Reference 

Appendix B, Table five and six for a detailed description of current and proposed aviation assets 

and their mission capability. The only cunent asset meeting some pmtion of all six functions of 

Marine aviation is the FA-18D, however, with a limited role in assault support of battlefield 

illumination and limited command and control role of TAC(A).36 Looking at the proposed ACE 
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of the future, it becomes evident that the UAS, and KC-130J capability expands into OAS and its 

subsets of CAS, AR, and SCAR.37 Furthermore, the UAS will expand into electronic warfare, 

and assault support, specifically air delivery.38 It is clear that the Marine aviation transformation 

underway will add capability across the spectmm of the six functions. 39 

While this additional capability looks good in a chart, it is a paper tiger without the VMLA to 

account for the development of those communities. The proposed VMLA squadrons bring 

robust capability across all functions of Marine aviation. Within OAS, the VMLA squadron will 

serve as the ACE experts in the dominant Marine missions of CAS, FAC(A), AR, and SCAR. 

Furthermore, with the cross training of VMU aircrew, they will develop as visual and sensor 

reconnaissance experts. The added mission of Assault Support Coordinator Airborne (ASC(A)) 

in addition to TAC(A) makes the VMLA squadron a very capable platform in the command and 

control area. Moreover, there is potential for the VMLA to increase capability into electronic 

warfare, retaining capability in the reactive anti-air warfare area with limited self-protect 

capability similar to that of an AH-1. The expertise and focus in the OAS mission sets are a 

significant multiplier to tomorrow's ACE, but the tremendous expansion of capability into 

assault support missions provides the MAGTF with a true 'jack of all trades' focused on the 

expected Marine missions. 

Under this proposal, existing VMU and VMGR units gain capability through the integration of 

the VMLA squadrons, and Marine aviation gets more out of what it already plans to have. By 

spreading OAS capability across more platforms in the ACE, specifically within fluid mission 

areas of CAS, FAC(A), AR, and SCAR, the ACE gains flexibility. While the F-35B will retain 

all of the multi-mission capability it is designed for, the addition of the VMLA will allow the F-

3:SB squadrons to focus training and combat execution in the areas the rest of the ACE is unable, 
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like advanced Electronic Warfare (EW), Deep Air Support (DAS), and Anti-Air Warfare 

(AA W).40 Overall, this proposal supports a more agile, flexible, and efficient use of ACE assets. 

Part IV: Personnel 

The quality of the box matters little. Success depends upon the man who sits in it. 

-Baron Manfred von Richthofen, the Red Baron41 

VMLA personnel , 

·Currently, Marine Aviation's F-35B acquisition plan is for 21 operational squadrons, three 

Reserve squadrons, three Fleet Replacement squadrons, and one Operational Test and Evaluation 

squadron.42 The initial total number of required F-35Bs, 690, is based on future war 

requirements studies conducted by the Center for Naval Analyses (CNA).43 However, for 

various reasons ranging from fiscal constraints, UAS proliferation, and inter-service issues with 

the U.S. Navy, the total number of F-35Bs for the Marine Corps has dropped three times from 

690 to the current number of 420.44 fu order to meet planned operational commitments, the 

Marine Corps must maintain 24 or more total squadrons of fixed wing attack assets; however, 

on-going debates provide signs that the Marines may not get all420 required F-35Bs. It is 

unfortunately plausible that the number may fall as low as 380 or even 320.45 

For the purposes of this proposal, it is an assumption that the Marine Cmps would endure 

another F-35B reduction, and receive 380 F-35Bs total. This results in a net loss of the 

equivalent of four operational TACAIR squadrons comprised of 10 aircraft each.46 Even if the 

Marines receive all420 F-35Bs, a MAGTF shortfall ofTACAIR could result based on the 

anticipated U.S. Air Force I U.S. Navy strike-fighter shortfall.47 H the Marines only get 380 F-

35Bs, that will likely yield a total composition of 20 TACAIR squadrons, 19 operational 

squadrons and one reserve squadron. With the addition of the four operational VMLA 

squadrons, the Marines would retain 20 F-35B squadrons, and 24 total TACAIR squadrons. The 
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organization of operational squadrons and reserve squadrons would be more flexible and is an 

area for further research. 

Fleet FleetVMFA F-35B FleetVMLA Light Attack 
TACAIR Squadrons Aircraft Squadrons Aircraft 
Squadrons 

Planned 24 24 420 0 0 

Proposed 24 20 380 4 75 

Difference 0 -4* -40 4 75 

Tabl_e 1: Planned and Proposed TACAIR squadron and aircraft available 
*Note: F-35B squadrons are a mix of 10 and 16 aircraft squadrons; this table reflects a loss of 
four 10 aircraft squadrons. 

While it is simplistic, it is also a realistic argument that the loss of four planned T ACAIR 

squadrons combined with the Marine manpower gained from the stand down of the Joint EA-6B, 

Joint FA-18, and Marine only AV-8B fleet replacement squadrons provides roughly a one to one 

ratio for personnel to stand-up the five VMLA squadrons for personnel. The current tables of 

organization for AV-8B, FA-18 A+ I C, FA-18D, and EA-6B show a consistent rate of at least 

19 to 20 personnel per airframe; and total personnel numbers meet or exceed the proposed table 

of organization for the OV -lOX squadron.48 While the F-35B maintains the same rate of 19 to 

20 personnel per airframe, its total personnel strength is less as it has less aircraft in the 

squadron. Specifically, a ten aircraft F-35B squadron's draft table of organization is a total 

number of 200 personnel, including 18 officers of which 13 are aviators.49 Contrast that with the 

table of organization for the 1990s Observation squadron (VMO) which flew the retired OV -1 OD 

and you see a net increase of 34 total personnel, with a plus up to 39 officers, and 34 aviators, 

reflecting the dual crewed cockpit of the VMLA aircraft. While the OV -lOD table of 

organization is greater, it has the same personnel to aircraft ratio and two additional airframes. 
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There are two areas of concern with respect to staffing. The primary area of concern is the 

additional NFOs required for the VMLA. However, there are sufficient numbers from both the 

FA-18D and EA-6B communities as the sundown of both platforms continues.5° Furthermore, 

augmenting the VMLA NFOs with aviation trained artillery, infantry, and armor officers on 

temporary or permanent basis could provide relief if an NFO shortage arises. The second area of 

concern depends on whether or not the VMLA is established from an existing T ACAIR squadron 

(AV-8B, EA-6B, and FA-18) or from a planned F-35B squadron. If it comes from a JSF 

squadron, the additional personnel above the 200 available from the F-35B table are an issue. It 

is expected that the OV-10X table of organization would be reduced approximately 5-10% 

based on changes in manpower policy, and maintenance department organization.51 The 

additional airframe will require some additive numbers in Marine Aviation Logistic Squadron 

(MALS), but this is limited to approximately 14 Marines. 52 At worst case, if all VMLAs came 

from'planned F-35B squadrons, a deficiency of approximately 200 personnel may result. 

There are no additional personnel requirements for the VMU or VMGR units that are specific 

to this proposal. The implications to VMU and VMGR personnel under this proposal are 

specific to training and career progression and covered earlier in this study. 

VMLA Career Progression 

Proposed VMLA pilots would initially come from the sundowning communities ofFA-18, 

A V -8B. Generation of new pilots will begin after a limited training pipeline is established. 

Properly known as CAT 1 pilots, they would complete a much abbrevia.ted flight school syllabus 

as compared to an F-35B pilot, more similar to a current KC-130 pilot training syllabus. VMLA 

pilots would have similar career progression models to those of the proposed UAS aircrew and 

very similar to that oftoday's NFO or KC-130 pilot. 
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VMLA NFOs would initially come from the sundowing communities of FA-18, and EA-6B. 

CAT 1 NFOs would also be developed via a much abbreviated flight school syllabus that would 

completely encompass the UAS aircrew and additional flight training, resulting in an NFO 

initially dual-rated as basic UAS a1rcrew and basic V:NILA aircrew. Once in the fleet as a basic 

NFO, their training and career progression would be similarto that of a cunent WSO I ECMO 

with the additional focus that early in the beginning of their second fleet tour, selected NFOs 

would begin to cross train on group 4 UASs, and the Harvest Hawk as FCOs throughout the 

course of their career. 

There is no increase in the required total force structure. Marine aviation has planned for 24 

TACAIR squadrons and the individuals simply need to be re-allocated to reflect the introduction 

of the VMLA squadrons. This provides the desired balance of fires expertise in all three 

squadrons, centered on the VMLA squadron, while miriimizing additional training sortie 

requirements in both the UAS and KC-130 communities. 

Part V: Materiel, Logistics, and Facilities 

The Secretary of Air Force will: Field ISR, light attack, and light mobility capabilities 

appropriate for conducting U.S. led operations against irregular adversaries ... 

- Guidance for the Development of the Force53 

Marine aviation should not blindly follow guidance and direction issued to the U.S. Air Force. 

However, the intent of the direction to the US. Air Force is applicable to the future of Marine 

TACAIR. The Marine Corps needs to acquire two new airframes. First, based on still evolving 

UAS technology, the Marine Corps should immediately acquire a manned fixed wing light attack 

aircraft for employment for at least two decades. Second, immediately determine the 

requirements to develop a timeline for a 2016 Initial Operational Capability (IOC) of a robust 

group 4 UAS. The defined requirements for both aircraft are in the subsequent sections and 
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include a recommendation for the specific fixed wing light attack aircraft. As the ideal system to 

meet all Marine requirements is still.in the embryonic stage, no specific Group 4 UAS is 

recommended. 

When determining the requirements for the ideal fixed wing light attack aircraft for the 

Marine Corps, current U.S. Air Force and U.S. Navy initiatives have been examined. The U.S. 

Air Force currently has three on-going similar initiatives. The first immediate effort is the 

Afghan Light Air Support (LAS), a Central Command (CENTCOM) requirement to procure 20 

light attack aircraft to establish an indigenous Afghan advanced training and combat flying 

capability. Second, the Light Attack Armed Reconnaissance (LAAR) effort is a U.S. Air Force 

program to establish the capacity to train U.S. pilots in a light attack capability to facilitate 

Building Partnership Capacity (BPC). Third, the potential, future OA-X program is the U.S. Air 

Force program for an expanded fleet of LAAR aircraft for direct combat employment beyond 

training U.S. pilots ~d use in f3PC..S4 LAS and LAAR as well as th~ U.S. Navy's Imminent 

Fury program will greatly influence the scope and look of the OA-X program. Marine aviation 

needs to get involved in the requirements development for the OA-X program; this is the most 

likely program to provide an aircraft capability meeting Marine Corps needs. 

Using the current U.S. Air :Porce LAAR Capability Request for Information (CRFI) document 

as a starting point, the following will briefly describe the required capabilities of an airframe 

meeting the ¥arine's needs. 55 Complete detailed system requirements and flight performance 

. characteristics are in Appendix C. The OA-X aircraft the Marine Corps needs varies from some 

U.S. Air Force concepts in that the Marine Corps is not interested, nor should it be, in acquiring a 

purely COIN aircraft or in training foreign air forces. The responsibility for those missions 

should remain with the U.S. Air Force. The Marines; however, do require a light attack aircraft 
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meeting most of the U.S. Air Force's requirements with additional capability including high off 

boresight cannons, ability to control multiple UAS in a network denied environment, assault 

support capability including limited combat assault support transport, air delivery, air logistical 

support, and tactical recovery of aircraft and personnel, and increased survivability. 

Using the U.S. Air Force's LAAR requirements as a baseline for comparison, there are 

currently three front-runners in the U.S. Air Force's LAAR competition. Each one has a few 

specific strengths and weaknesses. Embraer' s A-29 Super Tucano aircraft is the true off the 

shelf technology and is already in action with the U.S. Navy under their light attack effort known 

.as the Imminent Fury program.56 The Hawker-Beechcraft AT-6B Texan, the attack version of 

the current U.S. primary flight school trainer aircraft, is developing quickly and boasts avionics 

by Lockheed-Martin, making it very inter-operable with current and emerging U.S. assets. 57 

Joining the competition late, Boeing's OV-lOX is the least developed of the three aircraft, but is 

the only multi-engine competitor, coupled with the assault support capability previously 

mentioned. 58 Upgrades to Marine Corps Air Stations already in progress for the F-35B more 

than meet the needs of any of the eompetition aircraft as they all require notably less materiel, 

logistical and facility support requirements than the F-35B. 

Both the AT-6B and the A-29 have great capability and one of them may in fact be the LAAR 

choice for the U.S. Air Force. The AT-6B has the additional benefit that its trainer variant is 

already in service with the DoD.59 However, the OV-lOX's capability goes beyond light attack 

and includes a logistical, assault support, battlefield mobility, increased survivability, and limited 

sea basing capability. These capabilities make the re.:.introduction of the modemized OV -lOX 

Bronco the best answer to the Marine Corps requirements. Furthermore, the additional space in 

the OV-lOX could be used to control multiple UASs from an additional on-board crew station. 
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The 1960s era OV-10D was capable of taking off in less than 2,300 feet and landing in less than 

2,000 feet at an airfield elevation of 2,000 feet and at 40 degrees Celsius, the OV-10X is . 

expected to improve upon that.60 The Marine Corps should acquire 75 OV-10Xs to form one 

fleet replacement squadron and four operational squadrons either through the OA-X program or 

on its own. 

As currently defined by the U.S. Marine Corps UAS Concept of Operations (CONOPS), the 

modular group 4 UAS the Marine Corps plans to acquire, Marine Corps Tactical UAS 

(MCTUAS), will possess advantages in speed, range, and payload capability. This will enable 

its employment by the MAGTF in a variety of missions including intelligence development, 

target acquisition and identification, electronic warfare, signals intelligence, laser designation, 

precision strike, Wide Area Airborne Surveillance (W AAS), voice and data communications 

relay, digital mapping, and shallow water mine detection. The MQ-1 Predator UAS is 

representative of today's group 4 UASs, but that may mean it will look like the "Wright Flyer" 

when compared to the UASs of 2020 in ten short years. 

The time to develop a UAS that compliments all facets of the MAGTF is now. A versatile, 

common, and modular airframe will bring the ACE tremendous flexibility with mission 

payloads. Yet, in accordance with Moore's Law, which describes the observation of computer 

processing speed and memory doubling every two years since 1970, it will be the rapid ability to 

integrate new technology through software updates into the proposed modular airframe that will 

make the MCTUAS truly evolutionary. The Marine Corps has made significant progress to 

address the known shmtfall in electronic warfare assets, but at this time has not planned for a 

UAS that is capable in all facets of electronic warfare, or in any anti-air warfare roll. The 

process of defining the exact requirements for the next generation group 4 UAS are underway. 
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To ensure success, the MCTUAS must have significant room for software growth, and a high 

fidelity compatible data-link with the JSF making it capable of cross cueing.61 Specific attention 

must be paid to how to process and analyze the litany of information being collected from the 

MCTUAS. Further study should focus on the feasibility of developing a common, modular 

airframe that will suit the above missions, and additionally, aerial logistics, command and 

control, and an anti-air warfare capability. One modular airframe will minimize maintenance 

footprints and provide the most mission flexibility to the MAGTF. 62 

Logistics and Facilities 

From a purely logistical perspective, several significant efficiencies will occur with the 

acquisition of~ light attack aircraft and the establishment of VMLA squadrons. First, the fuel 

required for TACAIR squadrons and the fuel to extend them airborne, will be 85-90% less than 

is required for legacy strike fighters or the F-35B.63 With TACAIR as the largest single 

consumer of fuel in the MEB, that fuel reduction is very significant. When tasked to provide a 

total of 36 hours of overhead coverage per day in a permissive environment, the OV-10X 

requires approximately 6,090 gallons while the F-35B requires approximately 99,000 gallons of 

fuel or a reduction of 92,910 gallons per day.64 To put this in terms of a MAGTF, a MEB uses 

approximately 444,000 gallons of fuel per day, and approximately 73% of that fuel is for the 

ACE. Of that 73%, over 50% of that is for TACAIR squadrons. The VMLA squadron would use 

approximately 16% of the fuel of CUlTent TACAIR squadron or an F-35B squadron.65 

With respect to facilities, several assumptions simplify the implementation of this concept. 

Since this concept does not create additional commands beyond the VMLA FRS, the plans 

already underway for 24 TACAIR squadrons provide sufficient ramp space, basing, be1thing, 

fuel, and hangar and maintenance space for both organizational and intermediate levels at both 
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MCAS Miramar and MCAS Cherry Point to accommodate the inclusion of the five VMLA 

squadrons. Current ordnance magazines, and storage facilities are sufficient as well since the 

OV-lOX carries no ordnance that does not currently exist in U.S. Marine Corps inventories or 

will with JSF, AH-1Z, and UH-1Y. Both air stations would require some upgrades in the form 

of simulators. However, what is notably lacking would be a production and depot level facility 

for OV-lOX. NAS North Island is a current depot level facility for the FA-18 and previously 

served as an 0 V -10 depot level facility. The combination of previous experience and 

sundowning the FA-18 make Naval Air Station (NAS) North Island an attractive option for depot 

level maintenance. 

Additional research is required in all ten of the traditional logistics elements in order to 

account for additional facility requirements for maintenance and airfield infrastructures, ground 

support equipment, and hangars. Supply support and support equipment, specifically, spares 

allowances for both U.S. Navy and Marine Corps (TIE) responsibilities, ground support 

equipment (range, depth and costs), contractor support (engine, airframe, ordnance and 

electronics systems), tooling, and publications must be accounted for and are beyond the scope 

of this project. 

Part VI: Cost 

The daily fuel requirements in the Helmand province [of Afghanistan] for the 2nd Marine 
Expeditionary Brigade are over 88,000 gallons a day ... Most all of that comes along this fairly 
tenuous supply line ... We can and we must do better ... We've got to make sure that we are 
operating at max efficiencies and effectiveness with regard to the energy that we are providing 
on a daily basis. 

-USMC Commandant, General James T Conway66 

The simplistic cost analysis is an accurate baseline of cost magnitude. However, it requires 

much more rigor to be complete. The analysis will focus on the few primary factors of 

acquisition, including Operational and Support costs (O&S) and fuel involved with the 
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implementation of this concept. When evaluating cost as it pertains to this concept, it is 

important to focus on costs' impact to several critical Marine initiatives relating to energy 

efficiency, battlefield effectiveness, lightening the MAGTF, and decreasing Marine reliance on 

fossil fuels and tenuous supply lines.67 The study of the critical cost factors specific to this 

proposal supports the reader's ability to make an informed judgment regarding the feasibility of 

executing this concept. 

Fiscal Background, Assumptions and Limitations 

The DoD is at a crossroads. It is today' s reality of rapidly and exponentially increasing costs 

for high technology equipment like strike fighters, aircraft carriers, and tanks that has placed the 

DoD in a position which it must become more fiscally responsible as represented by Augustine's 

Law in Appendix A, Figure four. 68 If the DoD acquisition process fails to evolve according to 

the 2010 Quadrennial Defense Review (QDR), a catastrophic equipment shortage will eventually 

arise.69 

This study will use the DoD accepted terms for cost portions of a systems life cycle, and is 

limited to the first three cost factors: 1) research and development costs, associated with the 

concept refinement phase, technology development phase, and the system development and 

demonstration phase, 2) investment costs, associated with the production and deployment phase, 

(3) O&S costs, associated with the sustainment phase.70 

Expected research and development costs for the OV-10X are minimal as this concept strives 

to pursue off the shelf technology and already proven airframes. As a testament to the Bronco 

airframe, OV-10s still serve today in Columbia, the Philippines, with NASA and the Department 

of State. The combination of the known quantity, the OV -10 airframe, and the "off the shelf' 
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combat systems technology would significantly reduce both the time and cost of the research and 

development phase for the Marine Corps. Furthermore, significant international interest at the 

February 2010 Singapore air show, as well as potential domestic use for Homeland defense 

requirements, border patrol, even forest fire fighting could provide considerable amortization of 

airframe production and. overall support cost elements.71 

Investment costs encompass not only acquisition of the aircraft, but all costs associated with 

initial deployment of the aircraft; however, this study will limit its scope to acquisition costs of 

the aircraft. 72 

O&S costs include all costs of operating, maintaining, and supporting a fielded system, 

specifically, costs of personnel, equipment, and supplies including fuel. 73 One of the single 

largest impacts to O&S costs is the impact of personnel including pay, and establishment ofthe 

manpower structure. Based on the concept that the personnel required to establish the four 

VMLA, squadrons comes from existing planned structure for four F-35B squadrons, this 

overcomes the most significant difficulty in implementation. All O&S cost figures were 

baselined to 2008 U.S. dollars using the Consumer Price Index (CPI) Conversion Factors to 

convert to 2007 Dollars.74 

Acquisition Cost 

With the upward spiraling costs for DoD acquisitions, it is unlikely that the F-35B 's price tag 

will ever decrease. 2010-dollar estimates for the cost of a single F-35B vary widely from $40 

million to the March 2010 estimate from the Government Accounting Office stating a unit cost 

of $112 million (Summruized in Appendix B, Table seven). For the purposes of comparison, this 

study uses a very conservative price of $75 million per F-35B .75 The actual costs of OA-X 

competition aircraft are proprietary information at this time, but Air Combat Command (ACC) is 
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using a desired price range of $10-15 million per aircraft.76 However, the added capability of the 

' 

OV-lOX and the additional engine will likely put the OV-lOX at about $15-20 million per 

aircraft. For the purposes of comparison, the most expensive estimate of $20 million per OV-

lOX aircraft depicts the 'worst case' from the Bronco's point of view. 

Simply in acquisition of aircraft pricing, the tradeoff between 40 F-35Bs for 75 OV-lOXs 

results in a savings of at least $1.5 billion dollars over the course of several years even after the 

spending of one billion required to acquire the 75 OV-lOXs. However, in the event of a reduced 

JSF purchase, the unit cost of the JSF will likely increase. A cost increase of 5% per JSF on the 

remaining 380 aircraft still provides a net cost of zero for the OV-lOX acquisition, without 

considering all of the tremendous savings in O&S costs over the lifetime of both aircraft. 

Operating Cost 

While a cost savings of likely more than $1.5 billion dollars is an attractive figure; it is the 

efficiencies gained in O&S ·costs over the life cycle of the OV -lOX that will provide the greatest 

savings across the MAGTF for many years. In an effort to compare apples to apples, the O&S 

cost comparison will be limited to the anticipated cost per flight hour of each airframe, which at 

this time is at best an estimate. ACC has completed a rigorous O&S comparison of the OA-X 

concept comparing U.S. Air.Force legacy fighters (24 F-16s and 12 F-15Es) to an OA-X aircraft 

flying the same 36 four-hour sorties. The results were impressive; the OA-X squadrons use 

approximately 5% of the fuel of the legacy fighters to provide the same flight time, resulting in 

significant savings in many areas. A specific comparison of the OV -lOX and the F-35B showed 

a reduction of 92,910 gallons per day for a total savings of $262,000 in fuel alone.77 Fuel is just 

one factor involved with the O&S costs, and current ACC projections for an OA-X O&S cost are 

$1,500 I hour, compared to $9,000-$18,000 I hour for F-16 and F-15E.78 $1,500 I hour for the 

27 



OA-X may be optimistic, and this study uses the existing O&S data for the OV -1 OD scaled for 

2008 dollars. See Appendix B, Table 8 for an average O&S cost per flight hour of $6,913.79 

F-35B O&S cost estimates range from the optimistic to the extremely pessimistic depending 

on the source and their agenda; however, this study will use a baseline of $30,700 per flight hour 

in 2008 dollars based on a budget review briefed in January 2010 by Naval Air Systems 

Command.80 Note, that while O&S cost does include many variables for the F-35B including the 

fuel used by an aerial refueler, it does not directly account for O&S of the aerial refueling assets. 

Even when using what are likely inflated OV-10X numbers and conservative F-35B cost data, it 

is clear that the O&S cost difference is more than four times greater than the OV -1 OX. 

Finally, the aspects of cost beyond acquisition and O&S costs of the OV -1 OX must be 

assessed. Under this proposal, the MAGTF gains an organization focused on nothing more than 

air-grou11d attack excellence. The cost savings to the MAGTF in JTAC I JFO production and the 

quality of CAS provided to the aspiring JT AC I JFOs will be significant. Referencing Appendix 

B, Table 3, the ordnance and time on station that a single section of OV-10Xs will bring would 

facilitate approximately 2.5 times the controls for JTAC I JFO training, as a section of F-35BsY 

Conclusions I Recommendations 

All Marine Corps aircraft in support of overseas contingency operations are ... consuming 
service life at a rate sometimes three times higher than that scheduled for the lifetime of the 
aircraft. This will eventually result in ... earlier retirement of the aircraft than originally 
programmed. 

- USMC Commandant, General James T Conway82 

U.S. airpower represents one of our joint force's greatest asymmetric advantages over the 
enemy ... the decision to employ these joint air-based fires will come from leaders who 
understand that to be effective these fires must be employed rapidly and precisely ... Effective 
employment often requires persistent observation, integrated intelligence, surveillance, and 
reconnaissance ( ISR), and shortened approval procedures. 

-General James N. Mattis, USMC, Commander, USJFCOM83 
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In accordance with the Commandant's vision of lightening the MAGTF, becoming more 

energy efficient, and supporting enhanced company operations; coupled with the SECDEF' s 

guidance to re-balance the force while maintaining conventional dominance, this proposed re­

organization accomplishes several key objectives. No single objective can justify the 

expenditure of resources with all of the on-going Marine aviation transformation programs at this 

time; yet when taken as a whole, the proposed reorganization deserves further study. 

First, this proposal addresses the real capability gap in the lack of an ideal complementary 

escort to the MV -22 with the acquisition of the OV -lOX. 

Second, this addresses the numerous training problems confronting the rapid development in 

aviation fires of both the VMU and VMGR squadrons by establishing a primary officer MOS for 

UAS aircrew and integrated aircrew training across all three squadrons. 

Third, this provides a buffer to maintain relevant fixed wing Marine TACAIR in the event 

that the perceived U.S. Air Force and U.S. Navy strike fighter shortfall materializes, and Marine 

F-35Bs quickly become tasked as a national asset similar to EA-6B in the past two decades. 

Fourth, this notably lightens the logistical support requirements for the MAGTF, reduces the 

burden on supply lines of a fixed wing land based squadron, and provides increased time on 

station and coverage, through the significant reduction in required fuel. 

Fifth, the presence of an additional fixed wing attack asset will reduce the sortie requirement 

· and extend the service life of the F-35B by not requiring it to be employed as FA-18s and A V-

8Bs have been for the last several years, creating the flight hour and fatigue issues on both 

airframes. In most c'ases, sirice 2003, airframes have accrued roughly two years worth of 

planned flight time in a single six-month deployment to OIF or OEF.84 

29 



Lastly, it allows time for UAS technology to continue to mature as the Marine Corps defines 

its aviation assets for the future beyond 2030. 

The concept has several additional positive impacts throughout the ACE and the MAGTF that 

go beyond my original thesis. 

First, it is affordable and, if implemented as depicted, can save several billion dollars over the 

next two decades. 

Second, the F-35B community will gain more flexibility to train for missions only it is 

capable of conducting, as they will not have to bear the entire burden for fixed wing CAS 

towards JTAC and JFO production. 

Third, the OV-lOX will provide CAS expertise towards the development of Marine JTACs 

and JFOs at much more efficient cost and in accordance with its training missions. 

Fourth, the concept also ,feduces the training burden on the KC-130 community while 

providing a path to excellence in the Harvest Hawk mission. 

In summary, this proposed structure provides tactical expertise and standardization in all three 

units, maximizing the flexibility of the ACE to support several mission areas and enhanced 

company operations. The complete concept is the most efficient, and effective tactical 

employment of ACE assets, providing a more capable ACE manned, trained, and equipped for 

the Marine's expected permissive environment missions, yet capable in all threat environments. 85 
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APPENDIX A 

ILLUSTRATIONS 

Organization of the lVIarine Air Control Group 

Figure 1: Current MACG Command Organization 
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Figure 3: Proposed VlVILA I VMU Career Progression 
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Figure 4: Augustine's Law 

32 



APPENDIXB 

TABLES 

Pressure Altitude 2K 2K 2K 

*Note: Data should be viewed as 'worst case' as OV -lOX will gain efficiencies in engine and airframe 
erformance. 

Ref: 1 June, 1984, NAVAIR 01-0VlOD-1, NATOPS FLIGHT MANUAL, NAVAIRSYSCOM, pages 
270-330 . 

Table 1: OV-lOD Mission Planning Data 
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4 AGM-114 Hellfire (Left outer wing pylon station) 

Sponson attachment left: GBU-12 
Sponson attachment right: GBU-38 

30 mm gun turret centerline station with 600 rounds 
minimum 

Right External Tank 

GAU-22/A 25 mm cannon external gw1 pod 
with 220 rOtmds on centerline 

Internal: two GBU-32s on BRU-67, 2 AIM-1.20 

Wingtip stations: CATM-9X 

4 wing pylons: 4 pylon mounted GBU-12s 

Configuration, Ordnance, and Flight Profile Requirements for Tables 3, and 4 

Table 2: Required JT AC Controls 
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4 0.25 .67 

1 0.17 .44 

6 30 0.25 .67 

4 30 0.25 .67 

1 20 0.17 .44 
22 160 1.34 3.56 

Table 3: JTAC Controls Provided by One Section of OV-lOX or F-35B 

Difference 

Table 4: Required Fuel Permissive Mission Environment 
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Table 6: Proposed ACE Assets and the 6 functions of Marine Aviation 
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121.6 (2007) 

112 (2010) 

Table 7: F-35B Cost Estimates per Airframe 

Note 1: The intent of the table is to validate the assumption that 75 million USD for a single 
F-35B in 2010 dollars is both a realistic and conservative figure. These numbers should be 
interpreted as an accurate order of magnitude in 2010 USD only. 

Note 2: The actual cost of an individual Joint Strike Fighter varies widely based on numerous 
factors including Model variant, year of procurement, low rate initial production, full rate 
production, customer, inflation etc ... This table is not intended to over-simplify the 
complexities involved with the cost of the JSF program. 

OV-·J 0 Total O&S Cost per Flight Hour: includes mission personnel! consumable parts! depot level repairables (AVDLRJ, fuel! depot 
1986 '1987 1988 1989 1990 . 199'1 '1992 1993 '1994 

Total O&S Cost $39,971,523 $55,275,496 $55,173,994 $84,593,715 $73)84,891 $56,526,879 $35,759,158 $17,214,848 $429,683 
Fligl1t Hours 15,722 15,413 14,600 13,862 11,959 11,804 13,432 5,352 1,330 
Cost per Flight Hou1· (CPH1 $2,542 $3,586 $3,779 $6,103 $6,170 $4,789 $2,662 $3,217 $323 
Adjusted for 2007 by CPI 4805.29301 6543.79562 6618.21366 10205.6856 9793.65079 7289.1933 3932.05318 4615.49498 451.748252 
Averaqe 2007 (witl1out 94) 6725.42252 2008 AVG: 6913.3 

Table 8: OV-lOX O&S Cost Scaled for 2007 
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F-35B OV-lOX 
40 75 
$75 $20 

$3,000 $1,500 
$1.5 Billion 

F-35B OV-lOX · 
$30,700 $6,913 

$23,787 

Table 9: Acquisition and O&S Cost Comparison, F-35B, OV-lOX 
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APPENDIXC 

USMC LAAR I OA-X AIRCRAFT REQUIREMENTS 

Critical Requirements: Fixed-wing aircraft must meet all of the requirements listed below: 

1. Properly certified for day/night visual flight rules/instrument flight rules (VFR/IFR) 
operations. 

2. Properly certified to meet acquisition requirements and allow for U.S. Military operation. 
Systems/capability must meet U.S. government releasability I exportability requirements. 

3. Accommodate pilots 64 inches -74 inches tall and sitting heights of 34 inches- 38 
inches. 

4. Aircraft flight controls: 
a. All aircraft flight and fuel controls, and critical/essential circuit breakers must be 

accessible from front cockpit, with seat belts/shoulder harnesses fastened. 
b. Aft cockpit capable of being reconfigured for flight control including conducting 

instrument approaches and landings for use an advanced trainer. 

5. Capable of placing two disassembled down. aircraft in a single C-17 including 
maintenance support to re-assemble upon arrival. 

6. Aircraft must support a 900 flight hours per platform, per year, operations tempo with an 
aircraft availability rate of ninety percent (90%) Mission Capable (MC) for completion of 
day and night missions under Visual Meteorological Conditions (VMC). Platforms must 
be capable of sustaining an eighty percent (80%) Fully Mission Capable (FMC) rate for 
the completion of missions under Instrument Meteorological Conditions (IMC), in the 
environmental conditions expected in Partner Nations (PN) Theatre of Operations (i.e. up 
to 50-degrees Celsius). 

7. Air conditioning system capable of cooling the aircraft cockpit and avionics within 
operational limits for outside temperatures up to 50 degrees Celsius including solar gain. 

8. On-board oxygen generating system (OBOGS). 

9. Flight duration: Aircraft, equipped with external fuel tanks and a common design 
payload, must fly 5.0-hour sorties plus 30 minutes fuel reserves. Aircraft must have a 900 
nautical mile (NM) self-deployment ferr-y range. 

10. Aircraft is to have a 25,000 feet MSL operational altitude and ability to 30,000 feet MSL. 
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11. Capable of force extension to match aerial refueled MV -22 combat radius (threshold). 
This may include receiving aerial refueling (objective) from U.S. Navy I U.S. Marine 
Corps configured tanker aircraft, primarily KC-130J. 

12. Capable of conducting operations from a surface of a California Bearing Ratio (CBR) of 
four or better. This encompasses any surface that a Marine KC-130 can operate from 
including semi-prepared surfaces (dirt, grass, gravel, etc.) and more austere environments 

13. Sufficient dust and sand filters to be capable of conducting desert environment operations. 

14. Takeoff within 1,500 feet (threshold) I 1,000 feet (objective) of available runway surface 
and meet a 200 ft/nm climb gradient at pressure altitudes up to 2,000 feet and 
temperatures up to 40 degrees Celsius with a common design payload at a typical mission 
weight. 

15. Takeoff within 1200 feet of available runway and meet a 200 ft/nm climb gradient at sea 
level and temperatures up to 40 degrees Celsius with common design payload at a typical 
mission weight. 

16. Land within 2000 feet of available runway at pressure altitudes up t6 6000 feet and 
temperatures up to 40 degrees Celsius with a common design payload and the maximum 
landing weight for the aircraft. 

17. Capable of operating from an austere, forward operating base without any ground support 
other than fuel being available for re-fueling operations. 

18. Two powerplant(s) capable of burning JP-8 or Jet-A fuel. Two engine requirement is for 
increased survivability of platform. 

19. Continuous cruise speed: 270 Knots True Air Speed (KTAS) (minimum) at 15,000 feet 
density altitude on a standard day and full fuel minus that fuel required to taxi out, take 
off, and climb to 15,000 feet above ground level (AGL) from sea level with a common 
design payload and configuration. 

20. Capability to cmTy and insert via landing or air assault up to five combat loaded Marines. 

21. Capability to carry internally logistic re-supply cargo, minimum of 75 cubic feet. Up to 
3,200 pounds. 

22. Capability to externally carry logistic re-supply and air delivery. 

23. Capability to carry two wounded Marines via internal litters. 

24. Dual seat with dual controls to facilitate dual use as light attack/armed reconnaissance as 
well as an advanced trainer. 
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25. Zero altitude-zero airspeed ejection seats. 

26. Common multi-function display (MFD) cockpit configuration for all aircraft including 
Wide Area Augmentation System (W AAS) and Vertical Navigation-certified Global 
Positioning System (GPS) navigation capability to allow day/night, all-weather instrument 
flight, especially into airfields which do not possess navigational aids. 

27. Flight visibility: Aircraft must allow a full 270 horizontal degree field of view from the 
cockpit field centered on the nose of the aircraft. Minimal obstructions permitted, i.e. 
window frames, canopy rails, low wing, heads-up display (HUD). 

28. Cockpit must have a HUD with an air-to-ground system capable of computing and 
displaying the continuously computed impact point (CCIP), and continuously computed 
release point (CCRP), strafe, and manual weapon aiming computation/release. 

29. Cockpit must be inter-operable with the Joint Helmet Mounted Cueing System I Quad-eye 
(Day and Night Operations) for both aircrew positions. 

30. Night Vision Goggle (NVG) compatible cockpits, including lighting and instrumentation. 

31. Must have a defensive measures package including a radar-warning receiver (RWR), 
missile warning system (MWS), and chaff and flare dispensers. 

32. Armored cockpits and engine compartment to protect .from small arms fire. Self-sealing 
fuel tanks required. 

33. Infrared (IR) suppression for engine(s) 

34. Avionics: IFR capable. Dual Communication with single Nav/ Hobbs meter/ Mode C 
reporting transponder, Global Positioning System (GPS), audio panel and integral 
intercom meeting U.S. Military Standard (Mil Std) (compatible with U.S. Air Force­
standard headsets and/or helmets). Must be GPS approach compatible. 

35. Accurate altitude in AGL and MSL above both the target and ground under the aircraft at 
all attitudes. 

36. Communications suite shall consist of: 
a. Internal crew intercom via VOX type system ,i.e., not 'hot mike' 
b. Joint Tactical Radio System (JTRS) capability, i.e. not hard wired and non­

updateable as current RTs for ARC-210 in legacy FA-18. 
c. Re-programmable VMF-capable radio system 
d. Ability to communicate to Air Traffic Control (ATC) facilities and operational 

agencies, both line of sight (LOS) and beyond line of sight (BLOS) via voice on: 
1. Civil/ Military VHF Voice 
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11. Military Ultra High Frequency (UHF) and Voice Civil UHF 
111. SATCOM capable 

1. SATCOM (Dedicated/ Demand Assigned Multiple Access 
(DAMA)/Next-gen[MUOUS]) 

2. Intelligence Broadcast System (IDS) capable to interface with the 
GIG 

1. illS - a connection that allows the broadcast of intelligence 
updates, threat warnings etc via a data-based SATCOM 
network. 

2. Global Information Grid (GIG) is the Pentagon view of 
how all of the information systems will plug together in a 
high-bandwidth network to access just about anything you 
want on the battlefield. 

iv. HF capable 
v. SINCGARS 

vi. HA VEQUICK 
e. Able to transmit/receive simultaneously on three (3) radios. 
f. The voice communications system shall be capable of current and future secure 

voice communications on all three (3) radios. 

37. Data link ability to provide future capability (BLOS required). 

a. Transmit and receive real-time, full-motion video and still imagery. Video 
downlink capability compatible with Remote Operations Video Enhanced 
Receiver (ROVER). Selectable and omni-directional C&L band transmitters to 
maximize signal for range to receiving station and azimuth, as well as IP-based 
streaming video capability (similar to the PRC-117G). 

b. Variable message format (VMF) digital communications capability compatible 
with the ground forward air control I joint terminal attack control (F AC/JTAC) 
systems. 

c. Link-16 or newer compatible. 
d. Blue Force Tracker (BFT) compatible. 
e. Future capability to control multiple UAS (minimum 4) with LOS to all UAS 

from on-board crew station in a cyber denied environment. 

38. Intelligence, Surveillance and Reconnaissance (ISR) subsystems 
a. The desired ISR sensor suite should be capable of providing electro-optical and 

infrared full motion video and photographs. Photographs must be capable of 
NIIRS rating 6.0 or better. 

b. Capable of laser designation, laser marking, IR marking, laser spot tracking, and 
self-derivation of TLE Category 2 or better coordinates. 

c. Capable of allowing post flight download. 
d. Capable of recording all sensors including location data and reviewing in-flight as 

well as post-flight. 
e. Cockpit display resolution must not degrade the raw image of the sensor. 
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f. Short-range radar using a waveform similar to range gate high out to 
approximately 20NM. Must be capable of air and surface I sea target search and 
capable of tracking targets in both air and ground modes.( objective) 

39. The aircraft must be capable of employing a variety of air-to-ground weapons and 
munitions, up to an employment altitude of 25,000 feet AGL, including aerial gunnery, 
unguided free-fall munitions, precision munitions and battlefield illumination devices. 
The aircraft must be capable, but not limited, to the following: 

a. At least four (threshold) I six (objective) weapons stations that are 1760 and 
Universal Armament Interface (UAI) compliant. 

b. Carry a minimum of two 500-pound class Precision Guided Munitions (PGMs) 
1. All weapon stations should be capable of employing'500 lb class PGMs 

ii. Two weapon stations must be four round AGM-114 (and follow-on 
JAGM) capable 

111. Two weapon stations must be external fuel capable. 
c. Must have a laser designator to employ laser-guided weapons. 
d. Must have the capability to generate Category 2 or better TLE coordinates with 

onboard sensors 
e. Gunnery 

i. Capability to employ aerial gunnery 
n. Turret: 

1. Capability to employ slew-able 30 mm gun turret with (600 
threshold rounds I 1200 objective rounds), from+/- 160 degrees 
from the nose of the aircraft, i.e., not detracting from the hard 
points. 

2. The turret will be slave-able to the aircraft's boresight line 
3. The turret will be slew-able via: 1) a front seat NVG capable 

Helmet Mounted Cueing system (threshold) 2) on board targeting 
sensor (threshold) and 3) rear cockpit NVG capable Helmet 
Mounted Cueing system (objective) 

iii. In addition to the turret threshold requirement, the aircraft will have the 
ability to employ a minimum of two synchronized .50 Cal guns with 300 
(threshold) rounds each I 600 (objective) rounds each. 

f. Capability to employ 2.75 inch rockets 
g. Capability to employ rail launched munitions 
h. Capability to employ overt and covert air-dropped flares (illumination rounds) 
1. Weapons interface databus to integrate current applicable weapons U.S. DoD 

inventory 
j. Capability to employ self-protect Aim-9X sidewinder missiles 

B. Aircraft desired requirements 

1. Anti-ice/de-ice system to allow flight in moderate icing conditions 

43 



2. Aerobatic capable of performing the following maneuvers with clean configuration (no 
stores): aileron roll, barrel roll, chandelle, cloverleaf, Cuban eight, Immelman turn, lazy 
eight, loop, and split-S. 

3. Capable of launching and recovering from current and future U.S. Navy LHD class 
carriers. 

4. Aircraft is to have a 30,000 feet MSL operational altitude. 
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Glossary of Acronyms and Terms (GOAT) 

* The definitions below apply to terms as they are used in this paper 

Aerial Reconnaissance: Reconnaissance undertaken with an airplane or other flying device in 
order to secure information about the enemy, the terrain, or the weather. 

Air Control Group: Coordinate all aspects of Air Command and Control and Air Defense 
within the Marine Aircraft Wing. Provide the Command and Staff functions for the MACG 
Commander when deployed as part of the Aviation Combat Element of the Marine Air 
Ground Task Force. Comprised of the following subordinate units: Tactical Air Command 
Squadron, Wing Communications Squadron, Air Support Squadron, Unmanned Aerial 
Vehicle squadron, and Low Altitude Air Defense (LAAD) Battalion, Air Control Squadron. 

Air Combat Command (ACC): a command that is the primary provider of air combat weapon 
systems to the U.S. Air Force; operates fighter, bomber, reconnaissance, battle-management, 
and rescue aircntft. 

Air Tasking Order (ATO): A method used to task and disseminate to components, 
subordinate units, and command and control agencies projected sorties, capabilities and/or 
forces to targets and specific missions. Normally provides specific instructions including call 
signs, targets, controlling agencies, etc., as well as general instructions. 

Air Threat Levels: The conditions which relate to the enemy's air defense capability against 
airborne friendly aircraft. There are three levels of air threat: Low: An air threat environment 
which permits combat operations and support to proceed without prohibitive interference. 
Associated tactics and techniques do not normally require extraordinary measures for 
preplanned or immediate support. Medium: An air threat environment in which the specific 
aircraft performance and weapons system capability allow acceptable exposure time to 
enemy air defenses. This air threat environment restricts the flexibility of tactics in the 
immediate target/objective area. It is an environment in which the enemy may have limited 
radar and/or electro-optical acquisition capability at medium ranges, but the air defense 
system is not supported by fully integrated fire control systems. High-An air threat 
environment created by an opposing force possessing air defense combat power including 
integrated fire control systems and electronic warfare capabiiities which would seriously 
diminish the ability of friendly forces to provide necessary air support. This air threat 
environment might preclude missions such as immediate close air support, as the requirement 
for effective radio communications and coordination may not be possible. 

Anti-Air Warfare: A U.S. Navy/U.S. Marine Corps term used to indicate that action required 
to destroy or reduce to an acceptable level the enemy air and missile threat. It includes such 
measures as the use of interceptors, bombers, antiaircraft guns, surface-to-air and air-to-air 
missiles, electronic attack, and destruction of the air or missile threat both before and after it 
is launched. Other measures which are taken to minimize the effects of hostile air action are 
cover, concealment, dispersion, deception (including electronic), and mobility. 

45 



Armed Reconnaissance (AR): A mission with the primary purpose of locating and attacking 
targets of opportunity, i.e., enemy materiel, personnel, and facilities, in a13signed general 
areas or along assigned ground communications routes, and not for attacking specific briefed 
targets. 

Assault Support: The use of aircraft to provide tactical mobility and logistic support for the 
MAGTF, the movement of high priority cargo and personnel within the immediate area of 
operations, in-flight refueling, and the evacuation of personnel and cargo. 

Assault Support Coordinator (airborne): An aviator who coordinates, from an aircraft, the 
movement of aviation assets during assault support operations. 

A TARS: Advanced Tactical Airborne Reconnaissance System installed on several fleet 
Marine FA -18Ds capable of electro optical, infrared, and synthetic aperture radar imagery 
collection. Formal ACE manned tactical reconnaissance platform and system. 

ACE: The core element of a Marine air- ground task force (MAGTF) that is task -organized 
to conduct aviation operations. The aviation combat element (ACE) provides all or a portion 
of the six functions of Marine aviation necessary to accomplish the MAGTF' s mission. 
These functions are anti-air warfare, offensive air support, assault support, electronic 
warfare, air reconnaissance, and control of aircraft and missiles. The ACE is usually 
composed of an aviation unit headquarters and various other aviation units or their 
detachments. It can vary in size from a small aviation detachment of specifically required 
aircraft to one or more Marine aircraft wings. The ACE may contain other Service or foreign 
military forces assigned or attached to the MAGTF. 

Category 1 (CAT 1) Aircrew: Aircrew who have either just completed flight school and 
become designated as FRS qualified pilots and NFOs, or have recently completed the FRS 
and are on their first flying tour in a operational squadron. 

Close Air Support (CAS): Air action by fixed and rotary-wing aircraft against hostile targets 
which are in close proximity to friendly forces and which require detailed integration of each 
air mission with the fire and movement of those forces. 

Command and Control of aircraft and missiles: A function of Marine aviation executed by a 
system that provides the aviation combat element commander with the means to command, 
coordinate, and control all air operations within an assigned sector and to coordinate air 
operations with other Services. It is composed of command and control agencies with 
communications-electronics equipment that incorporates a capability from manual through 
semiautomatic control. 

Command and control officers (MOS 7200 field): Occupational field encompassing all of the 
Marine Air Command and Control System and performing sub-set functions of command 
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and control of aircraft and missiles. Occupational fields include Air Control, Air Support, 
and Anti-Air Warfare. 

Core skills: capabilities required to perform basic functions, resident in the 1000- and 2000-
levels of the T &R. These basic functions serve as tactical enablers that allow crews to 
progress to more complex Mission Skills. Core Skills are introduced in FRS training and are 
further refined and expanded at the operational squadron level 

Counter Insurgency (COIN): Those military, paramilitary, political, economic, 
psychological, and civic actions taken by a government to defeat insurgency. 

Direct Air Support Center (Airborne) (DASC(A)): An airborne aircraft equipped with the 
necessary personnel, communications, and operations facilities to function as a direct air 
support center. 

Department of Defense (DoD) 

DOTMLPF-C: doctrine, organization, training, materiel, leadership and education, 
personnel, and facilities. In this study, logistics is substituted for leadership and education. 

Electronic Counter-Measures Officer (ECMO): NFO on the EA-6B Prowler. 

Electronic Warfare: Any military action involving the use of electromagnetic and directed 
energy to control the electro-magnetic spectrum or to attack the enemy. Also called EW. The 
three major subdivisions within electronic warfare are electronic attack, electronic protection, 
and electronic warfare support. 

Enhanced company operations (ECO): describes an emerging Marine mission approach that 
maximizes the tactical flexibility of decentralized mission accomplishment and operations. 
ECO is facilitated by improved command and control, intelligence, logistics, and fires 
capabilities. It is reliant on increased access to, and organic control of, functional supp01t. 

Fire Control Officer (FCO): The additional crew member on the weaponized KC-130J 
known as Harvest Hawk. The Fire Control Officer controls all sensor and weapons 
employment from a rapidly on/off loadable weapons station in the fuselage of the KC-130J. 
At the time of writing, the FCO's outside observation is limited to the sensor field of view. 

Fleet Replacement Squadron (FRS): non-operational squadron that strictly provides initial or 
refresher training in basic airframe operation. 

Forward Air Controller Airborne FAC(A): A specifically trained and qualified aviation 
officer who exercises control from the air of aircraft engaged in close air support of ground 
troops. The forward air controller (airborne) is normally an airborne extension of the tactical 

47 



air control party. A qualified and current forward air controller (airborne) will be recognized 
across the Department of Defense as capable and authorized to perform terminal attack 
control. 

Ground/supported commander: In the context of a support command relationship, the 
commander who receives assistance from another commander's force or capabilities, and 
who is responsible for ensuring that the supporting commander understands the assistance 
required. 

Group 3: Aircraft take-off weight less than 1,320 pounds, operates below 18,000 feet MSL, 
no defined airspeed capability. 

Group 4: Aircraft take-off weight greater than 1,320 pounds, operating altitude below 18,000 
· feet MSL, and any airspeed. Some group 4 UASs have operational ceilings greater than 

18,000 MSL, but do not typically operate above that altitude. 

Harvest Hawk KC-130J: The weapqnized KC-130J being fielded in the Marine Corps. 
Harvest Hawk is planned to employ a 30MM cannon, Viper Strike and Griffin (lightweight, 
laser guided and GPS guided munitions), and AGM-114 Hellfire missiles. 

Initial Operational Capability (IOC): The first attainment of the capability to employ 
effectively a weapon, item of equipment, or system of approved specific characteristics that 
is manned or operated by an adequately trained, equipped, and supported military unit or 
force. 

Joint Fires Observer (JFO): A trained Service member who can request, adjust, and control 
surface-to-surface fires, provide targeting information in support of Type 2 .and 3 close air 
support terminal attack control, and perform autonomous terminal guidance operations. 

Joint Forces Air Component Commander (JFACC): The commander within a unified 
command, subordinate unified command, or joint task force responsible to the establishing 
commander for making recommendations on the proper employment of assigned, attached, 
and/or made available for tasking air forces; planning and coordinating air operations; or 
accomplishing such operational missions as may be assigned. The joint force air component 
commander is given the authority necessary to accomplish missions and tasks assigned by 
the establishing commander. 

Joint Strike Fighter (JSF) F-35B: The short take off and vertical landing version of the 
advanced tactical fighter that the Marine Corps is acquiring as a replacement for FA-18 
A+ICID, EA-6B, and AV-8B. The Joint Strike Fighter is a fifth generation fighter bringing 
significant leaps in capability to the ACE specifically in electronic warfare, intelligence, and 
anti-air warfare. 

Joint Terminal Attack Controller (JTAC): A qualified (certified) Service member who, from 
a forward position, directs the action of combat aircraft engaged in close air support and 
other offensive air operations. A qualified and current joint terminal attack controller will be 
recognized across the Department of Defense as capable and authorized to perform terminal 
attack control. 
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LAAR: Light Attack Armed Recormaissance aircraft. In this study, representative examples 
include the A-29 Super Tucano, AT-6B Texan, and OV-10 X Bronco .. 

Major Theater War (MTW) 

Marine Air Group (MAG): A single command organization under which are several 
operational flying squadrons. In this study, it is proposed to re-structure TACAIR MAGs to 
comprise JSF squadrons, KC-130 squadrons, UAS squadrons, and Fixed Wing Light Attack 
Squadrons. 

Marine Air Ground Task Force (MAGTF): the Marine Corps' principle organization for all 
missions across the range of military operations, composed of forces task-organized under a 
single commander capable of responding rapidly to a contingency anywhere in the world 

Marine Aviation Logistics Squadron (MALS): The mission ofMALS is to provide Aviation 
Logistics support, guidance, plarming, and direction to the Marine Aircraft Group (MAG) 
Squadrons on behalf of the MAG Commanding Officer, as well as Aeronautical Support 
Equipment. 

Marine Aviation Weapons and Tactics Squadron-1 (MA WTS-1): Marine Aviation center-of 
excellence; provides standardized advanced tactical training and certification of unit 
instructor qualifications that support the T &R. 

Military Occupational Specialty (MOS) 

MQ-9 Reaper: The General Atomics MQ-9 Reaper (originally the Predator B) is an 
Unmarmed Aerial Vehicle (UAV) used by the U.S. Air Force, the U.S. Navy. The MQ-9 is 
the first group 4 representative UAS designed for long-endurance, high-altitude surveillance, 
and strike. The MQ-9 is a larger and more capable aircraft than the earlier MQ-1 Predator. 
The increased power allows the Reaper to carry 15 times more ordnance and cruise at three 
times the speed of the MQ-1. 

Marine Wing Support Squadron (MWSS): The mission of Marine Wing Support Squadron is 
to provide all essential Aviation Ground Support requirements to designated components of 
an Aviation Combat Element and all supporting or attached elements of the Marine Air 
Control Group. 

MV -22 Osprey: The Bell-Boeing V -22 Osprey is a multi-mission, military, tilt rotor aircraft 
with both a vertical takeoff and landing (VTOL) and short takeoff and landing (STOL) 
capability. It is designed to combine the functionality of a conventional helicopter with the 
long-range, high-speed cruise pe1formance of a turboprop aircraft. As the Marine Corps 
modernizes assault support capabilities, the MV -22 will form the backbone of the assault 
support along with the CH-53K heavy lift helicopter and the UH-1 Y which brings more 
robust assault support capability than the predecessor UH-1N. 

Intelligence, Surveillance, Recormaissance (ISR): An activity that synchronizes and 
integrates,the planning and operation of sensors, assets, and processing, exploitation, and 
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dissemination systems in direct support of current and future operations. This is an integrated 
intelligence and operations function. 

Naval Flight Officer (NFO): NFOs currently serve in Marine platforms of the EA-6B and 
FA-18D and KC-130J Harvest Hawk. It is proposed to train future UAS aircrew as NFOs, as 
well as fixed wing light attack aircrew . 

. Offensive Air Support: One of the six functions of Marine Aviation, which encompasses 
missions such as Close Air Support, Forward Air Controller Airborne, Armed 
Reconnaissance, and Strike Coordination and Armed Reconnaissance. 

Permissive air mission environment: A mission environment including threat, and weather 
that is generally low threat, but may include some aspects of a medium threat environment. 
Low threat does not infer that there is no threat to aircraft. 

Proficient: means the individual aircrew has successfully performed or updated a training 
event within the designated training and readiness manual re-fly interval (e.g. successfully 
completed and logged the event into the training management system). For example, there­
fly for event EXT-221 is 365 days and an aircrew successfully performed EXT-221 60 days 
ago. The aircrew has a 'proficient' status for EXT-221 and the pilot's proficiency status for 
that event will remain 'proficient' for the next 305 days. 

Qualified: Status assigned to aircrew based on demonstration of proficiency in a specific skill 
or mission set. All qualifications are assigned one or more T &R events related to that 
qualification, known as qualification events. When an individual aircrew completes all 
qualification requirements including qualification events, the individual may be granted the 
respective qualification by the commanding officer. The individual proficiency status of 
these qualification events are used to determine qualification status. 

Rotary Wing (RW) escort: Designated as the Escort Flight Lead (EFL), this element is tasked 
to control and provide fires in support of the assault aircraft mission. For Marine aviation, 
this is typically a mixed element of AH-1/UH-1 helicopters to provide maximum flexibility 
in types of fires and command and control capability. 

RQ-7B Shadow: unmanned aerial system used by the U.S. Army and Marine Corps. The 
RQ-7B is a group three representative UAS and the Marine's bridge to a true group 4 UAS 
capability in the 2016-2020 timeframe. The RQ-7B will become the first weaponized Marine 
UAS. 

Six functions of Marine Aviation: Aerial Reconnaissance, Electronic Warfare, Offensive Air 
Support, Anti-Air Warfare, Assault Support, and Command and Control of Aircraft and 
Missiles. 

Strike Coordination Armed Reconnaissance (SCAR): A mission flown for the purpose of 
detecting targets and coordinating or performing attack or reconnaissance on those targets. 
Strike coordination and reconnaissance missions are flown in a specific geographic area and 
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are an element of the command and control interface to coordinate multiple flights, detect 
and attack targets, neutralize enemy air defenses and provide battle damage assessment. 

Strategic Expeditionary Landing Field (SELF): 8,000 ft long expeditionary runway at Marine 
Corps Air Ground Combat Center, 29 Palms, California. 

Tactical Air (TACAIR): Within the Marine Corps, the following assets are considered part of 
the TACAIR community: FA-18, AV-8B, EA-6B, and KC-130. This study recommends the 
addition of all UAS assets to the TACAIR community. 

Tactical Air Coordinator Airborne TAC(A): An officer who coordinates, from an aircraft, the 
actions of other aircraft engaged in air support of ground or sea forces as an extension of the 
Marine Air Command and Control System I ACE commander. 

Table of Organization (T/0): a table listing the number and duties of personnel and the major 
items of equipment authorized for a military unit. 

Training and Readiness (T &R): program intended to implement a comprehensive, 
capabilities based training system that provides mission skill proficient crews and combat 
leaders to MAGTF and combatant commanders. 

UAS: That system whose components include the necessary equipment, network, and 
personnel to control an unmanned aircraft. 

VMLA: Marine Fixed Wing Light Attack Squadron. This study proposes the establishment 
of five squadrons of 12 aircraft each, operating the OV-lOX Bronco. 

VMU: Marine Unmanned Aerial Vehicle Squadron, currently operating the RQ-7B Shadow. 

VMGR: Marine Aerial Refueler Transport Squadron, currently operating the KC-130J. 
Currently fielding the weaponized variant, Harvest Hawk. 

Weapons Systems Officer (WSO): Naval Flight Officer designated in the FA-18D. 
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